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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Chemical Standards Sectional Committee had been approved by the Chemical Division 
Council. 

Most of the methods of determining nitrites are based on the synthesis of azodyes with partici- 
pation of nitrites. Nitrites react with primary aromatic amines to form diazonium salts. The 
salt is then coupled with an aromatic compound containing amine or phenol groups. The 
azodye formed in this process is determined photometrically. This reaction is specific and 
sensitive. 

Diazotisation should be conducted in strong acid solution. The solution should be very cool. 
Coupling should be attempted only after diazotisation is complete and also the acidity should 
be very low. The proper adjustment of j?H for coupling can be achieved by use of a buffer such 
as sodium acetate. Oxidants, reductants and coloured substances as such, interfere with the 
determination. Free chlorine and nitrogen trichloride interfere. The following ions also 
interfere by giving precipitates and must be absent; ferric mercurous, silver bismuth, antimony 
(III), lead, gold (III), chloro platinate and metavanadate. Copper may cause low results. In 
the preparation of this standard, considerable assistance has been derived from Annual Book of 
ASTM Standards D 1176-656 which is thankfully acknowledged. 

In reporting the results of a test or analysis made in accordance with this standard, if the final 
value, observed or calculated, is to be rounded off, it shall be done in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values ( revised) 9 . 
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Indian Standard 

METHOD FOR SPECTROPHOTOMETRIC 
DETERMINATION OF NITRITE 



1 SCOPE 

This standard prescribes following three 
methods for the determination of nitrite; 

a) spectrophotometry method using sul- 
phanilic acid and 1-naphthylamine; 

b) U V spectrophotometry using sulphanilic 
acid, and 

c) U V differential spectrophotometry using 
sulphamic acid. 

2 REFERENCE 

IS 1070 ; 1992 Reagent grade water — Speci- 
fication ( third revision ) is the necessary adjunct 
to this standard. 

3 QUALITY OF REAGENTS 

Unless specified otherwise, pure chemicals and 
distilled water ( see IS 1070 ; 1992 ) shall be 
used in test. 

NOTE — 'Pure chemicals' shall mean chemicals that 
do not contain impurities which affect the result 
of analysis, 

4 PREPARATION OF SAMPLE SOLUTIONS 

4.1 Water, Sewage Water, Boiler Water and 
Effluents 

4.1.1 Reagent 

4.1.1.1 Aluminium hydroxide suspension 

Dissolve 125 g of potassium aluminium sul- 
phate [ K 2 Al 2 ( S0 4 ) 4 . 2H 2 ] or ammonium 
aluminium" sulphate [ ( NH 4 ) a Al a ( S0 4 ) 4 . 24 
H 2 ] in 1 litre of distilled water. Warm the 
solution to 60°C and slowly add 55 ml of 
concentrated ammonium hydroxide solution 
with stirring. Allow the precipitate to settle 
for 1 hour, then transfer the mixture to a large 
bottle. Wash the precipitate by repeated 
addition, agitation and decantation of distilled 
water until the rinse water remains free from 
ammonia, chloride, nitrite and nitrate. Store 
the suspension in a pyrex container and shake 
well before use. 



4,1.2 Procedure 

If the sample is clear and colourless, a known 
quantity may be used directly for estimation. 
If the sample contains suspended solids or 
colour, add 2 ml of aluminium hydroxide 
suspension to 100 ml of the sample. Dilute to 
200 ml, stir, allow to stand for a few minutes 
and filter. Discard the first few millilitre of 
filtrate. Determine nitrites in a suitable volume 
of aliquot. 

4.2 Blood 

4.2.1 Reagents 

4.2.1.1 Zinc sulphate heptahydrate solution — 

4*5 percent. 

4.2.1.2 Sodium hydroxide solution — 4 percent. 

4.2.1.3 Sodium fluoride 

4.2.2 Procedure 

Add exactly 8 ml of freshly drawn blood to 20 
ml of a solution containing 4*5 percent of zinc 
sulphate heptahydrate. The presence of sodium 
fluoride as an anticoagulant is immaterial. 
Prompt addition is necessary to prevent loss of 
nitrite. After mixing the solution allow it to 
stand for 24 hours without loss. Add 4 ml of 
4 percent sodium hydroxide solution with 
thorough mixing and centrifuge. Determine 
nitrite. 

4.3 Antifreeze and Anti-rusts 

4.3.1 Transfer of Sample from Original Container 

If the sample was packed in a transparent 
clear glass bottle or jug with a satisfactory 
airtight and replaceable cover or lid it will 
not be usually necessary to disturb the mate- 
rial, until actually required for use. Samples 
received in metal or opaque glass containers 
should be completely transferred into a trans- 
parent glass container filled with an airtight 
replaceable closure. 

Before, transferring allow the sample as 
received in the original container to come 
to room temperature. Shake the container 
before opening in order to mix any separated 
material which may have accumulated on the 
top during storage or shipping. 



I 
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In the case of opaque glass containers, remove 
the cap or lid so that a stirrer may be inserted. 
In the case of metal containers having a remo- 
vable cap or lid open by removing the cap or lid 
and if no removable closure is provided open 
the container by punching two holes on oppo- 
site sides of the top of the container and 
enlarge one of these openings with metal 
shears to provide room for stirring and 
removal. 

Mix the sample thoroughly for 5 minutes to 
ensure homogeneous mixture with a stirring 
device capable of agitating the material suffi- 
ciently to suspend all separated solids and to 
disperse any supernatant phases, liquid or solid 
without drawing air into the mixture. The 
stirring device should be safe to use with 
inflammable liquids, such as methanol. ( A 
sparkless, brushless type induction motor or 
an air driven motor of sufficient capacity are 
suggested ). Stirrer should be of such a design 
as to fit into the smallest container opening. 

At the end of 5 minutes of stirring period, 
remove the stirrer and immediately pour the 
sample into a clean dry transparency glass 
container which has an airtight replaceable 
lid or cover and allow to drain thoroughly. 
There should be sufficient capacity to allow 
for thermal expansion of the liquid during 
storage. In case of containers larger than 5 
litres the entire content need not be trans- 
ferred to the storage vessel. However, parti- 
cular care should be taken to ensure transfer 
of representative sample. 

4*3*2 Preparation of Aqueous Solution 

Determine to the nearest 0-001 g/ml, the 
density of the sample at 20 e C. Calculate the 
mass of the sample required to give the volume 
at 20°C necessary for the solution to be pre- 
pared. Weigh the required amount of 
sample in a clean dry beaker ( or weighing 
bottle ) at room temperature and transfer into 
a clean dry volumetric flask equipped with 
ground glass stopper. Rinse the beaker ( or 
weighing bottle ) several times with distilled 
water before transferring the washings to the 
volumetric flask. Make up to the mark and 
mix. Use an aliquot for nitrite determination. 

4.4 Gelatin 

4.4.1 Reagents 

4.4. 1.1 Sodium chloride — 2 N. 

Prepare by dissolving 29-25 g of sodium chlo- 
ride in 250 ml of nitrite free water. 



4.4.1.2 Amberlite IRA 400 ( CI form ) 
4.4.2 Procedure 

Transfer an accurately weighed sample ( about 
0*75 g ) into a 250-ml beaker and dissolve in 
100 ml of distilled water at 40°C. Nitrite is 
preferably separated by an ion exchange resin 
and eluting with 2 N sodium chloride. The 
eluate is diluted to a known volume. Use an 
aliquot ( 25 ml ) for nitrite determination. 

4.5 Separation of Nitrite by Ion Exchange 
Method 

Deionize all water used in the preparation of 
solutions and column washings, by passing 
it through a 160 mm x 10 mm column of 
amberlite IRA 400 ( CI form ). Apply the 
solution to a column similar to that used for 
water preparation and wash the column with 
100 ml of warm water. Elute the nitrite with 
2N sodium chloride solution and collect 75 ml 
of eluate. 

5 REAGENTS 

5*1 Nitrite Free Water 

Prepare nitrite free water by either of the 
following methods: 

a) Add one crystal each of potassium per- 
manganate and barium hydroxide to 1 
litre of distilled water and redistil in 
a pyrex glass apparatus. Discard the 
initial 50 ml of distillate. Collect the 
fraction of the distillate which is free of 
permanganate. Test for permanganate 
with O-tolidine or any other sensitive 
reagents. 

b) Add 1 ml of concentrated sulphuric acid, 
0-2 ml of 48 percent manganese sulphate 
tetrahydrate solution to 1 litre of dis- 
tilled water. Add 1-3 ml of 0-04 percent 
potassium permanganate soultion in 
order to impart a permanent pink colour. 
Decolourise carefully with 0*09 percent 
ammonium oxalate monohydrate solu- 
tion after keeping it for 15 minutes. 

5.2 Sulphaniiic Acid Reagent 

Dissolve 0-60 g of sulphaniiic acid ( also called 
4 amino benzene sulphonic acid ) in 70 ml of 
hot distilled water. Cool the solution and 
add 2 ml of concentrated hydrochloric acid, 
dilute to 100 ml with distilled water and mix 
thoroughly. 
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5.3 1-N-Naphthylamine Hydrochloride 

Add 1 ml of concentrated hydrochloric acid, 
dilute to 100 ml with distilled water and mix 
thoroughly. If necessary filter before using. 

NOTE — (The reagent discolours and may pre- 
cipitate on standing for one week in warm surround- 
ings. Discard when the discolouration affects the 
sensitivity or reproducibility of the test. The life 
of the reagent is for a month or more ). If neces- 
sary filter before using. 

5.4 Sodium Acetate Buffer — 2 M. 

Dissolve 16-4 g of anhydrous sodium acetate in 
distilled water and dilute to 100 ml. Filter if 
necessary. 

5.5 Hydrochloric Acid — 20 percent ( m/v ). 

5.6 Sulphamic acid 

Dissolve 2-00 g of sulphamic acid in distilled 
water and make up the volume to 100 ml. 

5.7 Standard Sodium Nitrite 

Prepare a nitrite stock solution by dissolving 
1.232 g of sodium nitrite in nitrite free water 
and dilute to 1 litre. Add 1 ml of chloroform 
as preservative. One ml of this solution is equi- 
valent to about 250 /xg of nitrogen. Standard- 
ize the nitrite stock solution as given below. 

Pipette 50 ml of 0-05 N potassium permanga- 
nate solution into a glass stoppered flask and 
add 5 ml of concentrated sulphuric acid. 
Pipette into this solution by submerging the 
tip of the pipette 50 ml of the nitrite stock 
solution. Shake the stoppered flask and heat 
to 70°C to 90°C. Discharge the permanganate 
colour by adding 50 ml of 0-05 N sodium oxa- 
late solution prepared by dissolving 3-350 g of 
the sodium oxalate salt in 1 litre of water. 
Titrate the excess sodium oxalate with 0-05 N 
potassium permanganate solution to faint pink 
colour. Carry out the blank determination 
using nitrite free water instead of 50 ml stock 
solution. 

Normality of nitrite 

stock solution - ^JhrX^Lk 

OR 

Nitrite nitrogen, M g/mi ^i N ^~ v ^ x 7003 

where 

V x = total volume in ml of potassium per- 
manganate solution used ( added + 
titration ) corrected for blank in ml; 



N x = normality of the potassium per- 
manganate solution; 

V % = volume in ml of sodium oxalate 
solution added ( 50 ml ); 

N% = normality of the sodium oxalate solu- 
tion; and 

V = volume in ml of nitrite stock solution 
added in ml ( 50 ml ). 

Make appropriate dilutions from the stock 
solution to give concentration 1 ml ~ 4 /xg. 

6 SPECTROPHOTOMETRIC METHOD 
USING SULPHANILIC ACID AND 
NAPHTHYLAMINE 

6.1 Principle 

In an acidic solution, nitrite reacts with 
sulphanilic acid to form a diazonium salt which 
on coupling with naphthylamine gives a char- 
acteristic colour which is measured at 520 nm 
against a reagent blank. Nitrite may be deter- 
mined down to 0-03 >tg/ml nitrite-nitrogen 
concentration. 

6.2 Calibration 

Transfer 1, 2, 3, 4 and 5 ml of standard nitrite 
solution to five separate 50 ml volumetric 
flasks and dilute to 40 ml. Add lml of sul- 
phanilic acid reagent and mix thoroughly. 
The pVL should be about 1*4. After keeping it 
for 3 to 10 minutes, add 1 ml of 1-Naphthyla- 
mine hydrochloride reagent and 1 ml of sodium 
acetate buffer solution and mix. The pH 
should now be 2 to 2*5. Dilute to volume and 
mix. Allow to stand for 10 to 30 minutes and 
measure absorbance at 520 nm against a rea- 
gent blank. Plot calibration curve in terms 
of concentration in micrograms per millilitre 
against absorbance. 

6.3 Procedure 

Transfer an aliquot of sample solution neut- 
ralised to pR 7 into a 50 ml volumetric flask 
and proceed as in 6.2. Read the concentration 
from the calibrated graph. 



6.4 Calculation 

Nitrite, mg/1 — 

where 



B 



A = mass in }ig of nitrite ( as nitrogen or 
nitrite, as worked out ) found in the 
aliquot of sample, and 

B = volume in ml of the aliquot of sample 
represented. 



IS 13565 : 1992 



OR 

Nitrite, mg/1 = -4- 
B 

where 

A = mass in ^g of nitrite ( as nitrogen or 
nitrite, as worked out ) found in the 
aliquot of sample; and 

B = mass in g of the aliquot of the sample 
represented. 

7 U V SPECTROPHOTOMETRY METHOD 
USING SULPHAMIC ACID 

7.0 General 

Nitrite may be determined up to 0-25 /ig/ml 
nitrogen by the ultra violet spectrophotometric 
method of diazotised sulphanilic acid (also 
called 4 amino benzene sulphonic acid ) at 
pH 1-4. 

7.1 Principle 

The nitrite reacts with sulphanilic acid to form 
diazo-compound which is measured at 270 nm 
against a reagent blank. 

7.2 Interferences 

The diazotised solutions obey Beer's law from 
0-1 to 1-5 ^g/ml nitrogen-nitrite concentra- 
tion. Absorbance measurements are made at 
270 nm with 1 cm light path. Nitrate inter- 
ference may be overcome by adding a known 
amount of nitrate say, 5 mg nitrate nitrogen 
to 50 ml of reference solution. Dichromate, 
molybdate, periodate, permanganate thio sul- 
phate, tungstate, vanadate, gold ( III ), iron 
( III ), chloroplatinate, chlorate and sulphate 
should be absent. 

The sample should be free from organic matter 
which may absorb in the ultra violet region. 
Iodine, copper ( II ), uranyl, cyanide and iron 
( II ) can be individually tolerated at concent- 
ration up to 20 mg/1. The maximum concent- 
ration of mercury ( II ) is 50 mg/1 whereas 
that of nitrate and oxalate is 60 mg/1. The 
maximum concentration for iodate and chro- 
mium ( III ) ions is 100 mg/1. Selenate up to 
200 mg/1 and carbonate, fluoride, persulphate 
and pyrophosphate up to 300 mg/1 can be 
tolerated. Precipitates formed with mercury 
( II ), bismuth ( III ) and silver ions. 

Acetate, arsenate, bromide, chloride, citrate, 
formate, phosphate, silicate, sulphate, tartrate 
tetraborate, thiocyanate, aluminium, ammo- 
nium, barium, cadmium, calcium, cobalt ( II ), 
lithium, magnesium, manganese ( II ), nickel 



( II ), potassium, sodium, strontium, thorium 
and zinc have no interference. 

7.3 Calibration 

Transfer 2, 4, 6, 8 and 10 ml of standard solution 
to five separate volumetric flasks and adjust 
the pR 1-4. Add 1 ml of sulphanilic acid 
reagent, dilute and mix thoroughly. Measure 
the absorbance after 3 minutes and before 15 
minutes at 270 nm against a reagent blank 
using 1 cm silica cells. Plot calibration curve 
in terms of concentration in micrograms per 
millilitre against absorbance. 

7.4 Procedure 

Transfer an aliquot of sample solution con- 
taining 5 to 50 fig nitrite-nitrogen into a 
50 ml volumetric flask and proceed as in 7.3. 

7.5 Calculation 



Nitrite, mg/1 = 



B 



where 

A & mass in /ig of nitrite ( as nitrogen or 
nitrite, as worked out ) found in the 
aliquot of sample, and 

B = volume in ml of the aliquot of sample 
represented. 

OR 



Nitrite, mg/1 = 
where 



B 



A = mass in ^g of nitrite ( as nitrogen or 
nitrite, as worked out ) found in the 
aliquot of sample; and 

B = mass in g of the aliquot of the sample 
represented. 

8 U V DIFFERENTIAL SPECTROPHOTO- 
METRIC METHOD USING SULPHANILIC 
ACID 

8.1 General 

Nitrite may be determined specifically by 
differential ultra violet spetrophotometry at 
355 nm, using analyte-sulphamic acid blank, 
in which nitrite is quantitatively destroyed by 
sulphamic acid. Assay may be determined to 
a minimum level of 40 /xg/ml nitrite-nitrogen 
concentration. 

8.2 Principle 

Nitrite by itself has characteristic U V absorp- 
tion at 355 nm, which assay is determined 
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specifically by its quantitative destruction with 
sulphamic acid at room temperature for 20 
minutes, when the absorption is measured 
against the ( analyte-sulphamic acid ) blank. 
This assay is, however, recommended in relati- 
vely higher concentration range ( 40 to 500 fig/ 
ml, nitrite-nitrogen concentration ). 

No interference from cations or anions com- 
patible with nitrite; sulphamic acid destruction 
of nitrite lends specificity. Nitrite assay by 
differential spectrophotometry at 355 nm obeys 
Beer's law in the range of 30 to 500 ftg/ml 
nitrite-nitrogen concentration. 

8.3 Calibration 

Prepare stock solution of 1 000 /-eg/ml nitrite- 
nitrogen concentration by following 5-7 except 
that the volume be made up to 250 ml. Trans- 
fer 2-5, 5, 10, 15 and 25 ml of standard nitrite 
to two sets of five separate 50 ml volumetric 
flasks. In one set add 10 ml sulphamic acid 
to each of the five volumetric flasks. Make 
up the volumes in both sets to 50 ml with 
nitrite free water. Keep aside for 20 minutes. 
Measure each of the five nitrite concentration 
( set without addition of sulphamic acid ) 
against appropriate blank ( from the set in 
which sulphamic acid was added ). Plot 



calibration curve, concentration versus the 
absorbance. 

8.4 Procedure 

Transfer an aliquot of sample containing 2 to 
25 mg of nitrite-nitrogen into two 50-ml 
volumetric flasks. To one of these add 10 ml 
of sulphamic acid reagent. Proceed as in 8.3. 

8.5 Calculation 



Nitrite, mg/1 = 



B 



where 



A = mass in /ig of nitrite ( as nitrogen or 
nitrite, as worked out ) found in the 
aliquot of sample, and 

B = volume in ml of the aliquot of sample 
represented. 

Nitrite, mg/1 = ~ 
B 



where 



A = mass in ^g of nitrite ( as nitrogen or 
nitrite, as worked out ) found in the 
aliquot of sample; and 

B = mass in g of the aliquot of the sample 
represented. 
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